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Description 

Field of the Invention 

[0001] The invention relates to communication net- 
works and, more particularly, to the determination of re- 
ceived signal strength in communication networks. 

Background of the Invention 

[0002] Communication networks typically include at 
least one sender and one receiver. In either a wired or 
wireless network, a signal transmitted between the 
sender and receiver must be of sufficient magnitude (or 
strength) to allow the information contained within the 
signal to be discriminated from the noise which is gen- 
erally present in the communication network. This may 
be a greater problem with a wireless network, which typ- 
ically is more susceptible to noise from various interfer- 
ence sources. 

[0003] An example of a wireless network is a radio 
network such as a cellular network commonly utilized 

for voice and/or data communications between a fixed 
base station covering a geographic region and mobile 
devices such as cellular terminals (or phones) present 
in the covered region. A cellular phone typically includes 
a radio receiver including an antenna for receiving sig- 
nals and an amplifier/detector for generating a measure 
of the strength of received signals or noise. A signal 
strength measure, commonly known as Radio Signal 
Strength Indication (RSSI), may be expressed as a log- 
arithmic measure of received signal strength and may 
be converted to a digital form by an analog to digital con- 
verter. 

[0004] It is known in the prior art that radio signal 
strength measurements can be useful in determining 
which base station should serve a cellular phone during 
a call. In the U.S. AMPS system, the mobile phone 
would typically use such signal strength measurements 
to determine the strongest base station to which it 
should listen for calls during standby (idle) mode. Also 
in the U.S. AMPS system, base stations belonging to 
the cellular network typically listen to the signal 
strengths received from mobile phones that are actively 
transmitting during calls, and the network uses its meas- 
urements to determine an optimum base station for han- 
dling a call in progress. When a call in progress is 
switched from one base station to another, it is common- 
ly known as "handover" or "handoff." Handoffs enable 
calls to be maintained even though the mobile phone 
may be changing location. 

[0005] Cellular phones using a Time Division Multiple 
Access method conforming to either the European cel- 
lular standard known as GSM or any of the American 
TDMA standards, for example, those known respective- 
ly as D-AMPS, IS54, IS136or PCS1900, may use spare 
time between transmit and receive timeslots to change 
frequency and monitor the signal strengths of other base 



stations. Several measurements of signal strength may 
be averaged for the same base station. The mobile 
phone makes measurements of the signal strengths re- 
ceived from surrounding base stations even during the 

5 progress of a call. Mobile Assisted Handover (MAHO) 
may be implemented using these measurements. The 
averages are typically reported to the currently serving 
base station, which determines if a handoff should be 
made to another, base station. The mobile typically re- 

10 ports MAHO RSSI measurements to the network station 
using a low-bitrate, inband signaling channel called the 
Slow Associated Control Channel or SACCH. The net- 
work uses SACCH measurements to determine the op- 
timum base station to handle a call in progress, prefer- 

15 ably the base station that the mobile phone is receiving 
most strongly. 

[0006] In order for MAHO to operate effectively, it is 
preferred that the RSSI measurements that are reported 
to the network using the SACCH are reasonably accu- 
20 rate over a wide range of signal strengths that may be 
encountered from base stations. It is known in the prior 
art to employ logarithmic IF amplifiers with progressive 
saturation and progressive detectors in order to produce 
an RSSI signal approximately proportional to the loga- 
25 rithm of the received signal strength. See for example 
U.S. patents Nos. 5,048,059 entitled "Logpolar Signal 
Processing" and 5,070,303 entitled "Logarithmic Ampli- 
fier/Detector Delay Compensation" which are incorpo- 
rated by referenced herein in their entirety. 
30 [0007] Inaccuracy in RSSI measurements may occur 
when the RSSI value is not exactly proportional to (lin- 
early related to) the received signal strength. Inaccuracy 
of RSSI measurements may also occur when measur- 
ing strong signals that partially saturate amplifying stag- 
es es prior to the RSSI detectors; a 10dB increase in re- 
ceived signal level may not then be passed through to 
the RSSI detectors due to the preceding amplifiers be- 
ing unable to deliver a 10dB increase in output signal. 
The RSSI detectors typically then register a lower in- 
40 crease in signal strength than is actually received. One 
approach to extending the range of measurements for 
an RSSI detector is described in European Patent Ap- 
plication EP0785640A1 entitled "Method for extending 
the RSSI range and radio transceiver operating in ac- 
45 cordance with this method" in which an additional, se- 
lectable attenuation is included in the measurement cir- 
cuit. More particularly, an attenuation in each of two 
states of a selectable component in the receive path 
which is already present for some other function is de- 
50 termined and optionally selected. Nonetheless, inaccu- 
racies may still result based on variations between mo- 
bile phones or changes with temperature or other con- 
ditions that vary in operation. Therefore, there is a need 
for an improved means to account for such in accura- 
ls cies. 
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Summary of the Invention 

[0008] It is, therefore, an object of the present inven- 
tion to provide improved and more accurate methods 
and systems for calculating a received signal strength 
indication. 

[0009] It is a further object of the present invention to 
provide methods and systems which calculate a re- 
ceived signal strength indication which is compensated 

for non-linearity in the received signal which might oth- 
erwise cause the calculated signal strength measure- 
ment to not accurately represent the actual signal 
strength. 

[0010] These objects are provided according to the 
present invention by taking first and second signal 
strength readings with the receiver set at first and sec- 
ond known gain levels, respectively. The signal strength 
measurement may then be compensated based on the 
two measurements. In particular, the difference be- 
tween the expected change in the signal strength and 
the change actually measured by the receiver may be 
used, according to an embodiment of the present inven- 
tion, to generate a compensated signal strength meas- 
urement. 

[0011] According to one embodiment of the present 

invention, the compensated signal strength measure- 
ment is compensated for non-linear characteristics of 
the receiver. In a further embodiment of the present in- 
vention the second gain level is less than the first gain 
level. The methods of the present invention are partic- 
ularly beneficial where the first and second signal 
strength measurements are logarithmic RSSI signals. 
[0012] In a further aspect of the present invention, be- 
fore obtaining a first signal strength measurement, an 
expected strength of a next signal strength measure- 
ment of the received signal is determined. If the expect- 
ed signal strength is less than a predetermined criteria, 
i.e., if no compensation is expected to be needed, the 
second signal strength measurement of the received 
signal is not obtained and the compensated signal 
strength measurement is the first signal strength. 
[0013] In another embodiment of the methods of the 
present invention, operations for generating a compen- 
sated signal strength measurement include determining 
an expected difference between the first signal strength 
measurement and the second signal strength measure- 
ment based on the first gain level and the second gain 
level. The actual difference between the first signal 
strength measurement and the second signal strength 
measurement is then generated. The actual difference 
is compared to the expected difference to provide a sig- 
nal strength compensating factor. The compensated 
signal strength measurement is generated based on the 
signal strength compensating factor. The compensated 
signal strength measurement may be generated by 
summing the signal strength compensating factor and 
the first signal strength measurement to provide the 
compensated signal strength measurement. Alterna- 



tively, a previously determined compensation factor as- 
sociated with the second signal strength measurement 
may be obtained from a memory means. The signal 
strength compensating factor, the previously deter- 

5 mined compensation factor associated with the second 
signal strength measurement and the first signal 
strength measurement are then summed to provide the 
compensated signal strength measurement. 
[0014] In a further aspect of the present invention, the 

10 compensated signal strength measurement is transmit- 
ted to the network for use in mobile assisted handover. 
Alternatively, the compensated signal strength meas- 
urement may be averaged with an earlier compensated 
signal strength measurement to provide an averaged 

15 signal strength measurement for transmission to the 
network. 

[0015] In another aspect of the present invention, a 
table of compensation factors may be dynamically main- 
tained. According to this aspect of the methods of the 

20 present invention, a previously determined compensa- 
tion factor associated with the second signal strength 
measurement is obtained. The previously determined 
compensation factor associated with the second signal 
strength measurement is adjusted based on the calcu- 

25 lated signal strength compensating factor to provide an 
updated compensation factor associated with the sec- 
ond signal strength measurement. 
[0016] A system for measuring a strength of a re- 
ceived signal is also provided according to the present 

30 invention. The system includes a receiver capable of op- 
erating at a first gain and a second gain. Also included 
is a received signal strength indication generating circuit 
electrically connected to the receiver which provides a 
signal strength indication corresponding to a strength of 

35 a signal received by the receiver. A compensated signal 
strength measurement generating circuit which charac- 
terizes the strength of the received signal based on a 
first signal strength measurement at the first gain and a 
second signal strength measurement at the second gain 

40 is operatively connected to the received signal strength 
indication generating circuit. In one embodiment of the 
systems of the present invention, the system further in- 
cludes means for causing the receiver to operate at one 
of the first gain or the second gain. 

45 [0017] While the present invention has been summa- 
rized above primarily with respect to the methods of the 
present invention, it is to be understood that the present 
invention is also directed to systems for carrying out the 
operations described above with respect to the method 

50 aspects of the present invention as will be described 
more fully herein. 

[0018] The present invention is particularly beneficial 
when the received signal is a signal received over a 
communications medium at a receiver station from a 
55 sender station. More particularly, the present invention 
is beneficial for use where the communications medium 
is a wireless communications medium such as acellular 
system which utilizes mobile assisted handover, as 



3 



5 



EP 1 032 991 B1 



6 



more accurate data may be reported from the mobile to 
the cellular system on the relative strength of the signal 
from various available base stations. 

Brief Description of the Drawings 

[0019] 

FIG. 1 is a block diagram illustrating a signal receiv- 
er apparatus according to an embodiment of the 
present invention. 

FIG. 2 is a graphical illustration of non-linear signal 

strength detection characteristics. 
FIG. 3 is a flowchart illustrating operations accord- 
ing to an embodiment of the present invention. 
FIG. 4 is a flowchart illustrating operations accord- 
ing to an embodiment of the present invention. 

Detailed Description of Illustrated Embodiments 

[0020] The present invention now will be described 
more fully hereinafter with reference to accompanying 
drawings, in which preferred embodiments of the inven- 
tion are shown. This invention may, however, be embod- 
ied in many different forms and should not be construed 
as limited to the embodiments set forth herein; rather, 
these embodiments are provided so that this disclosure 
will be thorough and complete, and will fully convey the 
scope of the invention to those skilled in the art. 
[0021] Referring now to FIG. 1, an embodiment of a 
single receiver apparatus 10 according to the present 
invention will now be described. FIG. 1 illustrates a re- 
ceiver circuit block diagram for a wireless device such 
a mobile phone. Receiver 10 includes an antenna 12 or 
other means for receiving signals over a communica- 
tions medium. While it is to be understood that the 
present invention may be applied to signals over wired 
communication links, the benefits of the present inven- 
tion are particularly applicable in wireless communica- 
tions environments such as radio frequency transmis- 
sions over air and cellular telephone communication 
networks. 

[0022] Signals received by antenna 12 are processed 

through transmit/receive duplexer 14. Duplexer 14 pro- 
vides a switchable connection between antenna 12 and 
receive circuit 16 and transmit circuit 18. A receive sig- 
nal is routed by duplexer 1 4 to dual band front end circuit 
20. This signal is provided to front end amplifier 22. In 
the illustrated embodiment of FIG. 1, duplexer 14 may 
be a duplexing filter for simultaneous transmit and re- 
ceive in an AMPS mode or, alternatively, a transmit/re- 
ceive switch for operating in a time-duplex mode such 
as the D-AMPS mode, or, in adual-band telephone, may 
comprise a duplexing filter at 800 MHz (the AM PS band) 
and a transmit/receive switch at 1900 MHz (the PCS 
band) in which only the D-AMPS time-duplex mode is 
used. In a dual-band telephone operating at both 800 
MHz and 1 900 MHz, the front-end radio frequency am- 



plifier 22 and first super heterodyne downconverter 23 
comprise circuits adapted to both frequency bands, with 
means to select the operating frequency band under 
control of the control processor 24. 

5 [0023] As illustrated in FIG. 1, the down conversion 
takes place in dual-band front end circuit 20 for with 
processor 24 providing band selecting control informa- 
tion to front end circuit 20. Received signals are down 
converted in front end circuit 20 to a suitable first inter- 

10 mediate frequency (first IF). The signal is then filtered 
using first I F filter 26. This signal is down converted once 
more in second mixer circuit 30 to a second IF. Further 
filtering and amplification takes place at second IF filter 
32 and amplifier 34 to yield a hard limited second IFsig- 

15 nal from which amplitude modulation has been removed 
in addition to an RSSI signal approximately proportional 
to the logarithm of the receive signal strength containing 
the removed amplitude information. The hard limited 
second IF signal containing phase information plus the 

20 RSSI signal containing amplitude information are 
passed to the receive/transmit signal processor circuit 
36 where they are processed, for example, using the 
method of United States Patent No. 5,048,059 which 
has been previously incorporated herein by reference. 

25 [0024] Receive signal processing by receive/transmit 
processing circuit 36 includes, among other things, an- 
alog to digital conversion of the RSSI signal. The digi- 
tized RSSI value is provided to control processor 24 for 
use in constructing a SACCH message to report re- 

30 ceived signal strength to the communication network for 
mobile assisted handover (MAHO) purposes. 
[0025] Transmit signal processing by circuit 36 con- 
verts SACCH messages of voice or user data signals 
such as FAX signals to I, Q modulation for modulating 

35 the transmitter using I, Q modulator circuit 40. 1, Q mod- 
ulator circuit 40, as illustrated in FIG. 1, is part of dual- 
band circuit 18 which provides for a transmit carrier fre- 
quency which is separated from the selected receive fre- 
quency by a specified amount typically referred to as the 

40 duplexing spacing. Duplex spacing is typically 45 MHz 
for 800 MHz band operation arid 8.04 MHz for 1 800 MHz 
band operation according to the D-AMP standard IS 
136. While additional details of receiver 10 are illustrat- 
ed in the embodiment of FIG. 1, they will not be dis- 

45 cussed further herein as they are not required to under- 
stand the benefits and operations of the present inven- 
tion and further as they are known to those of ordinary 
skill in the art. 

[0026] Control processor 24, in addition to providing 
50 means for controlling the band select of front end circuit 
20, further includes means for controlling whether first 
RF amplifier 22, located in front end circuit 20 prior to 
the first down converter, operates at a first, full gain or 
a second, reduced gain. According to one embodiment 
55 of the present invention, a reduced gain in the order of 
20 dB is obtained by switching off the RF amplifier 22 
current or, alternatively, by reducing its current under the 
control of a control signal from the control processor 24. 
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The control processor 24 further provides means to de- 
tect when RSSI measurement values fall in a region 
where non-linearity of the RSSI detector characteristic 
or compression in the first RF amplifier 22 or second 
down converter 30 may reduce the measurement accu- 
racy. This would normally only occur for strong signals 
that can be successfully received even with a 20 dB gain 
reduction in RF amplifier 22. Consequently, the control 
processor 24, upon detecting RSSI measurements of 
sufficient magnitude to be in the range or distortion could 
be introduced, causes a controlled reduction in the gain 
of RF amplifier 22 and then initiates a second RSSI 
measurement with the gain reduced. 
[0027] The difference in the RSSI measurements with 
and without the gain reduction should correspond to the 
controlled gain reduction itself, assuming linearity. 
Therefore, if the gain reduction measured does not cor- 
respond to the controlled or expected gain reduction, 
this is indicative of a non-linearity in the RSSI detection 
characteristics of receiver 10. The difference in RSSI 
values less the expected difference corresponding to 
the selected gain reduction is then indicative of the 
amount of non-linearity and may be used, according to 
the present invention, by control processor 24 to com- 
pute a corrected RSSI value which has been compen- 
sated for this non-linearity. The corrected RSSI values 
are then used for reporting MAHO measurements to the 
network using the SACCH. Corrected RSSI values may 
also, optionally, be used for improved logpolar signal 
processing. 

[0028] Operations for an embodiment of the present 
invention for a particular non-linear received signal will 
now be explained more fully with reference to FIG. 2. 
FIG. 2 shows a non-linear RSSI detection characteristic 
caused by compression of amplifier stages prior to the 
detectors which may, typically, be encountered at high 
signal levels. As illustrated in FIG. 2, when the RF am- 
plifier gain is reduced by, for example, 20 dB, the RSSI 
change actually measured will likewise be 20 dB at small 
signal levels. This is illustrated by the region of FIG. 2 
below -70 dBm on the X axis where the actual detected 
signal strength, as illustrated by the solid line, substan- 
tially tracks the linear approximation illustrated by the 
dotted line. 

[0029] The illustrated example of FIG. 2 reflects the 
RSSI measurement value on the Y axis showing a range 
of zero to 240 approximating the value range which 
would typically be encountered for an 8-bit analog to dig- 
ital conversion of an RSSI signal for processing by con- 
trol processor 24. For purposes of the illustrated embod- 
iments of the present invention, such an 8-bit analog to 
digital conversion will be assumed although it is to be 
understood that the benefits of the present invention 
may be obtained with other resolutions and are not lim- 
ited to 8-bit analog to digital converters. 
[0030] As is further illustrated in the example of FIG. 
2, at progressively higher signal levels, the measured 
values of the solid line deviate from the linear approxi- 



mation. The amount by which the RSSI changes, as il- 
lustrated, is less than 20 dB, indicating the amount of 
compression taking place over a 20 dB range of signal 
level. This can be best understood with reference to 

5 points A and B on FIG. 2. As illustrated in FIG. 2, the 
actual received signal level for point A is -50 dBm. The 
RSSI measurement is made with an 8-bit AtoD convert- 
er yielding an energy value between zero and 255 with 
the least significant bit (at small signal levels) of 0.5 dB 

10 per bit and the zero to 255 energy range corresponds 
nominally to the signal level range -1 27.5 dBm to 0 dBm. 
For this arrangement, the expected reading based on 
the nominally linear RSSI detection curve for a signal 
level of -50 dBm is, therefore, 155. in general, the ex- 

15 pected reading for a signal level of X dBm is given by 
the formula 255 -2X. As can be seen by the readings at 
point A of FIG. 2, however, the actual reading at -50 dBm 
is not 155, but is instead 151 . This indicates an error of 
4 counts or, approximately, 2 dB (at 0.5 dB per bit). The 

20 apparent signal level is therefore, detected at -52 dBm 
as compared with the true value of -50 dBm. 
[0031] According to the methods and systems of the 
present invention, a second set of readings is taken at 
point B to provide information for use in compensating 

25 the RSSI measurement. Control processor 24 reduces 
the gain of front end amplifier 22 by a controlled amount, 
for example, 20 dB as illustrated in FIG. 2. Therefore, 
the actual signal level passed through to the RSSI de- 
tectors at point B is expected to be -70 dBm, i.e., 20 dB 

30 lower than the previous -50 dBm. An RSSI reading is 
taken again at point B with the expected reading as 1 1 5. 
However, as can be seen from FIG. 2, some non-line- 
arity is still present and the actual reading obtained with 
the 20 dB program gain reduction is not 1 1 5, but instead 

35 is 114. This reflects an error of 0.5 dB at the -70 dBm 
signal level. 

[0032] The change in the signal readings from 151 to 
114, a decrease of 37, compares with the expected 
change of reading of 40 bits based on 0.5 dB per least 

40 significant bit (LSB). This indicates that the compression 
at a reading of 151 is 3 units (orbits) more than the com- 
pression at a reading of 114. The control processor 24, 
according to the illustrated embodiment of the present 
invention, therefore adds a compensating amount of 3 

45 units to the reading of 151. Further accuracy may be 
provided by also adding to the RSSI reading a compen- 
sating amount previously determined and stored for the 
reading of 114. For example, assuming that a similar 
RSSI compensating measurement sequence had pre- 

50 viously taken place and determined a compensating 
amount of one unit per reading of 1 1 4, then the reading 
of 151 illustrated in FIG. 2 would be compensated by 
adding three units plus an additional one unit to obtain 
a compensated RSSI value of 1 55. This would compen- 

55 sate the RSSI value and set it equal to the expected val- 
ue, thereby correcting the 2 dB error in the reading and 
providing a more accurate value for the signal strength 
measurement. 
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[0033] In the illustrated embodiment, control proces- 
sor 24 may also estimate the compensation factor to be 
added at other signal strengths between -70 dBm and 
-50 dBm by assuming that the 3 units of compression 
over this 20 dB range would be proportionally less over 
a smaller range. For example, at -60 dBm, the control 
processor 24 would anticipate 1 .5 units of compression, 
as -60 dBm is halfway between -70 and -50 dBm, there- 
fore half the number of units of compression is antici- 
pated for a linear model. This is added to the amount of 
compression already estimated on a previous occasion 
for -70 dBm (assumed to be 1 unit above) to obtain a 
total of 2.5 units for -60 dBm. In this way, the control 
processor 24 may compute the expected compression 
for every signal level (RSSI reading) over the range -50 
dBm to -70 dBm (corresponding to uncorrected RSSI 
readings of 114 to 151) and store them in a memory 
means such as a look-up table in Electrically Erasable 
and Reprogrammable Memory (EEPROM) or other, 
preferably non-volatile, storage means. By repeating 
the procedure on other occasions while receiving other 
signal strengths, the table may be filled with learned cor- 
rection values for each reading level (0-255). 
[0034] Once the table is filled, future computations will 
result in new values of compensation for a signal level 
reading that may or may not be identical to a previously 
estimated value. When this occurs, the new estimated 
values can be substituted or alternatively averaged with 
the previous values. For example, the previous value 
can be adjusted a fraction of the way towards the new 
value, for example, 1/16^^ or other reciprocal power of 
two may be chosen to facilitate division by a right-shift 
of the difference between the old and new values in sim- 
ple microprocessors. 

[0035] As will be appreciated by those of skill in the 
art, the above described aspects of the present inven- 
tion in FIGS. 1, and 2 may be provided by hardware, 
software, or a combination of the above. While the var- 
ious components of the systems of the present invention 
have been illustrated in part as discrete elements in FIG. 
1, they may, in practice, be implemented by a microcon- 
troller including input and output ports and running soft- 
ware code, by custom or hybrid chips, by discrete com- 
ponents or by a combination of the above. 
[0036] FIG. 3 shows a flow chart further illustrating op- 
erations of an embodiment of the present invention. At 
block 1 00, a first signal strength measurement of the re- 
ceived signal is obtained with receiver 10 set at a first 
gain level. A second signal strength measurement of the 
received signal is obtained with receiver 1 0 set at a sec- 
ond gain level at block 102. At block 104, the expected 
difference between the first signal strength measure- 
ment and the second signal strength measurement is 
determined based on the first gain level and the second 
gain level. For example, if the gain level is dropped by 
20 dB, the expected difference between the two read- 
ings would be 20 dB. The actual difference between the 
first signal strength measurement and the second signal 



strength measurement is also generated at block 104 
by subtracting the two measurement values. 
[0037] At block 106, a previously determined com- 
pensation factor associated with the second signal 

5 strength measurement is obtained, preferably from a 
memory storage means operatively associated with re- 
ceiver 10. Also at block 106, the actual difference is 
compared to the expected difference to provide a signal 
strength compensating factor. A compensated signal 

10 strength measurement is generated at block 108 based 
on the signal strength compensating factor and the pre- 
viously determined compensation factor associated 
with the second signal strength measurement. The com- 
pensated signal strength measurement, in one embod- 

15 imentof the present invention, is generated by summing 
the signal strength compensating factor, the previously 
determined compensation factor associated with the 
second signal strength measurement and the first signal 
strength measurement. The compensated signal 

20 strength measurement is transmitted to the communi- 
cation network for use in mobile assisted handover at 
block 110. 

[0038] The above-described procedure functions 
both for RSSI curves that give too low a reading and for 

25 RSSI curves that sometimes yield too high a reading, 
that is for both concave and convex curves as well as 
S-shaped curves. Optionally, an initial table of compen- 
sation values can be determined in the factory during 
production testing and programmed into the EPROM or 

30 EEPROM of the receiver 10. Subsequently, after deliv- 
ery to a customer, the table can be read from such mem- 
ory into Random Access Memory (RAM) for updating 
based on RSSI measurements made during further use. 
Values updated in RAM may be rewritten to EEPROM 

35 if it is desired to remember the updated values for future 
use. Alternatively, the factory-programmed values may 
be recalled every time receiver 10 is switched on and 
updated values produced only for that period of use. 
[0039] In a TDMA system such as the GSM/PCS1 900 

40 system or in the DAMPS/IS54/IS1 36 system, spare time 
between transmit and receive timeslots is used by the 
mobile phone receiver 10 during active conversation to 
make RSSI measurements on other base station's sig- 
nals. The network will generally previously have down- 

45 loaded to the mobile phone a list of the channel numbers 
of surrounding base stations on which measurements 
should be made. In GSM, roughly 220 measurements 
per second are typically made and in D-AM PS 50 meas- 
urements are made on typically 6 surrounding base sta- 

50 tions. Thus, repeat measurements on the same base 
station are typically made several times per second and 
may, optionally, be averaged over a moving time window 
to obtain a moving average signal strength for each 
base station in the list. According to one aspect of the 

55 present invention, the moving average may be based 
on compensated RSSI values. 

[0040] The moving average may also be used to pre- 
dict the signal level that the next measurement of a pre- 
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viously measured base station will produce. If the pre- 
dicted signal level is in a range where significant com- 
pression or other significant departure from a linear RS- 
Sl curve is expected (or has previously been determined 
according to the methods of the present invention as de- 
scribed above), particularly at high signal levels, then 
the control processor 24 responds by starting the new 
measurement on that base station with reduced gain at 
RF amplifier 22. 

[0041] In one embodiment of the method aspects of 
the present invention, successive measurements are 
made when the moving average signal level is in such 
a range. This procedure has further benefits that false 
RSSI readings due to receiver imperfections such as in- 
termodulation and blocking may be detected and elimi- 
nated so that they do not result in false handovers. For 
example, a false reading caused by 3''^ order intermod- 
ulation between two strong signals appearing as a third 
signal on a measurement channel will give a much 
stronger reading with full gain than with 20 dB reduced 
gain - but only on that particular frequency. If its has pre- 
viously been determined that such an RSSI curve anom- 
aly does not occur at another channel frequency, the 
anomaly may be recognized as a frequency anomaly 
rather than an RSSI curve anomaly and the measure- 
ment value at full gain may be discarded. The measure- 
ment at reduced gain may then be used, suitably com- 
pensated for the compensation factor at the reduced 
signal level (if any), and compensated by the amount of 
gain reduction. In this way, the inventive method may 
also protect against false handovers to base stations 
that only appear to be received strongly due to an inter- 
modulation phenomenon. 

[0042] Referring now to the flowchart of FIG. 4, oper- 
ations according to a further aspect of the present in- 
vention will now be described. At block 200, control 
processor 24 selects the next frequency from the MAHO 
list on which a measurement of single strength is to be 
made. For a TDMA type communication network, con- 
trol processor 24 further waits for the scan time slot ded- 
icated to monitoring transmissions from various availa- 
ble base stations. At block 204, control processor 24 de- 
termines if the expected signal strength, as indicated by 
a current moving average value associated with this se- 
lected frequency, exceeds a predetermined limit (i.e., 
lies in a region where measurement error may be ex- 
pected). If the expected signal strength indicates poten- 
tial error at block 204, operations proceed at block 206 
to determine if a previous measurement was taken for 
the selected MAHO frequency. At block 208, if a previ- 
ous measurement was made, operations continue by 
checking whether the previous measurement was made 
at reduced gain. If the previous measurement was made 
with reduced gain, the new measurement will be made 
with full gain by selecting full gain at block 210. Other- 
wise, reduce gain is selected at block 212. Reduced 
gain is also selected if, at block 206, it is determined that 
no previous measurement was made. In other words, if 



an expected signal strength is in the error region, the 
first reading is taken with reduced gain rather than full 
gain. If the expected signal strength does not indicate 
potential error at block 204, full gain is selected at block 

5 210. Operations at blocks 206 and 208 provide for al- 
ternating measurements will full and reduced gain. Note 
that while not illustrated in FIG. 3, if there is no previous 
reading, i.e., if the reading is for the first time on a new 
IVIAHO frequency channel (meaning there is no basis on 

10 which to establish a moving, average value for that 
channel), the initial measurement will be made with re- 
duced gain. If the initial or first measurement indicates 
a low signal strength, then the second measurement on 
that same channel will be made with full gain (block210) 

15 based upon the test at block 204. 

[0043] Having selected either full or reduced gain for 
a new measurement, control processor 24 takes the 
measurement at block 21 4 with the selected gain. A new 
measurement is processed together with previous 

20 measurements, if they were made with different gain 
values, to determine updated compensation values us- 
ing the above-described methods according to the 
present invention (block 216). At block 218, the most 
recent measurement is compensated using the appro- 

25 priate one of the updated compensation values. The 
compensated measurement is then used at block 220 
to update the moving average signal strength for the up- 
dated MAHO frequency channel before returning to 
block 200 to select the next MAHO frequency channel. 

30 [0044] For simplicity in illustration, FIG. 4 omits vari- 
ous of the details of operations according to preferred 
embodiments of the present invention. For example, the 
steps of storing new and previous measurements and 
of storing, for each MAHO frequency channel, a memory 

35 of whether the previous measurement was made with 
full or reduced gain or whether no previous measure- 
ment exists are not expressly shown in FIG. 4 although 
they have been described herein. These steps are pref- 
erably included in a practical implementation of systems 

40 and methods according to the present invention. 

[0045] To a first order approximation, the compres- 
sion was assumed in the above discussion to onset in 
a linear manner providing that the compression in dB 
would be half the amount for a signal 1 0 dB lower than 

45 the measured level as compared with a signal 20 dB 
lower. The amount of compensation to be used at inter- 
mediate levels within the 20 dB band was determined 
using the linear first order approximation. However, it is 
to be understood that other models of compression may 

50 be utilized with the present invention based, for exam- 
ple, on higher order polynomials rather than a straight 
line or linear assumption, to provide for increased accu- 
racy of measurements of the RSSI characteristics for 
the intervening values. 

55 [0046] The present invention has been described 
above with respect to FIGS. 3 and 4 with reference to 
flowcharts illustrating the operation of the present inven- 
tion. It will be understood that each block of the flowchart 
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illustrations, and combinations of blocks in the flowchart 
illustrations, can be implemented by computer program 
instructions. These program instructions may be provid- 
ed to a processor to produce a machine, such that the 
instructions which execute on the processor create 
means for implementing the functions specified in the 
flowchart block or blocks. The computer program in- 
structions may be executed by a processor to cause a 
series of operational steps to be performed by the proc- 
essor to produce a computer implemented process such 
that the instructions which execute on the processor 
provide steps for implementing the functions specified 
in the flowchart block or blocks. 

[0047] Accordingly, blocks of the flowchart illustra- 
tions support combinations of means for performing the 
specified functions, combinations of steps for perform- 
ing the specified functions and program instruction 
means for performing the specified functions. It will also 
be understood that each block of the flowchart illustra- 
tion, and combinations of blocks in the flowchart illus- 
tration, can be implemented by special purpose hard- 
ware-based systems which perform the specified func- 
tions or steps, or combinations of special purpose hard- 
ware and computer instructions. 
[0048] In the drawings and specification, there have 
been disclosed typical preferred embodiments of the in- 
vention and, although specific terms are employed, they 
are used in a generic and descriptive sense only and 
not for purposes of limitation, the scope of the invention 
being set forth in the following claims. 



Claims 

1. A method for measuring a strength of a received 
signal including the steps of obtaining a first signal 
strength measurement of the received signal from 
a receiver and obtaining a second signal strength 
measurement of the received signal from the re- 
ceiver wherein 

the receiver (10) is set at a first gain level to 
obtain the first signal strength measurement 
and is set at a second gain level to obtain the 
second signal strength measurement charac- 
terized by further comprising the steps of: 

determining an expected difference be- 
tween the first signal strength measure- 
ment and the second signal strength meas- 
urement based on the first gain level and 
the second gain level; 
generating the actual difference between 
the first signal strength measurement and 
the second signal strength measurement: 

comparing the actual difference to the 
expected difference to provide a signal 



strength compensating factor; and 
generating a compensated signal 
strength measurement of the received 
signal based on the signal strength 
5 compensating factor. 

2. A method according to Claim 1 wherein the com- 
pensated signal strength measurement is compen- 
sated for non-linear characteristics of the receiver. 

10 

3. A method according to Claim 2 wherein the second 
gain level is less than the first gain level. 

4. A method according to Claim 2 wherein the first and 
15 second signal strength measurements are logarith- 
mic received signal strength indications. 

5. A method according to Claim 2 further comprising 
the step preceding the obtaining a first signal 

20 strength measurement step of: 

determining an expected strength of a next sig- 
nal strength measurement of the received sig- 
nal; and 

25 wherein said step of obtaining a second signal 

strength measurement of the received signal is 
not executed and the compensated signal 
strength measurement is the first signal 
strength measurement if the expected signal 

30 strength is less than a predetermined criteria. 

6. A method according to Claim 1 wherein the step of 
generating the compensated signal strength meas- 
urement of the received signal based on the signal 

35 strength compensating factor comprises the step of 
summing the signal strength compensating factor 
and the first signal strength measurement to pro- 
vide the compensated signal strength measure- 
ment. 

40 

7. A method according to Claim 6 wherein the re- 
ceived signal is a radio communications signal from 
a communication network and further comprising 
the step following the summing step of: 

45 

transmitting the compensated signal strength 
measurement to the network for use in mobile 

assisted handover. 

50 8. A method according to Claim 1 wherein the step of 
generating the compensated signal strength meas- 
urement of the received signal based on the signal 
strength compensating factor comprises the steps 
of: 

55 

obtaining a previously determined compensa- 
tion factor associated with the second signal 
strength measurement; and 
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summing the signal strength compensating fac- 
tor, the previously determined compensation 
factor associated with the second signal 
strength measurement and the first signal 
strength measurement to provide the compen- 5 
sated signal strength measurement. 

9. A method according to Claim 8 wherein the re- 
ceived signal is a radio communications signal from 

a communication network and further comprising io 
the steps following the summing step of: 

averaging the compensated signal strength 
measurement with an earlier compensated sig- 
nal strength measurement to provide an aver- 15 
aged signal strength measurement; and 
transmitting the averaged signal strength 
measurement to the network for use in mobile 
assisted handover. 

20 

10. The method of Claim 8 further comprising the steps 
following said summing step of: 

obtaining a previously determined compensa- 
tion factor associated with the second signal 25 
strength measurement; and 
adjusting the previously determined compen- 
sation factor associated with the second signal 
strength measurement based on the signal 
strength compensating factor to provide an up- 30 
dated compensation factor associated with the 
second signal strength measurement. 

1 1 . A system for measuring a strength of a received sig- 
nal including a receiver capable of operating at a 35 
first gain and a second gain wherein the system fur- 
ther includes: 

a received signal strength indication generating 
circuit (34) electrically connected to the receiv- 40 
ex (1 0) which provides a signal strength indica- 
tion corresponding to a strength of a signal re- 
ceived by the receiver (10); and 
a compensated signal strength measurement 
generating circuit (24) which generates a com- ^5 
pensated signal strength measurement of the 
received signal based on a first signal strength 
measurement at the first gain and a second sig- 
nal strength measurement at the second gain, 
characterized in that the compensated signal 50 
strength measurement generating circuit com- 
prises: 

means (24) for determining an expected 
difference between a first signal strength 55 
measu rement at the first gain and a second 
signal strength measurement at the sec- 
ond gain; 



means (24) for generating an actual differ- 
ence between the first signal strength 
measurement and the second signal 
strength measurement; 
means (24) for comparing the actual differ- 
ence to the expected difference to provide 
a signal strength compensating factor; and 
means (24) for generating the compensat- 
ed signal strength measurement of the re- 
ceived signal based on the signal strength 
compensating factor. 

12. A system according to Claim 11 further comprising: 

means (24) for causing the receiver (1 0) to op- 
erate at one of the first gain or the second gain. 

13. A system according to Claim 11 wherein the com- 
pensated signal strength measurement generating 
circuit (24) compensates for non-linear characteris- 
tics of the receiver. 

14. A system according to Claim 13 wherein the signal 
strength indication is a logarithmic received signal 
strength indication. 

15. A system according to Claim 13 further comprising 
means for determining an expected signal strength 
of a next signal strength measurement of the re- 
ceived signal. 

16. A system according to Claim 11 wherein the means 
for generating a compensated signal strength 
measurement based on the signal strength com- 
pensating factor comprises means for summing the 
signal strength compensating factor and the first 
signal strength measurement to provide the com- 
pensated signal strength measurement. 

17. A system according to Claim 11 wherein the re- 
ceived signal is a radio communications signal from 
a communication network and further comprising: 

means (12) for transmitting the compensated 
signal strength measurement to the network for 
use in mobile assisted handover. 

18. A system according to Claim 11 wherein the means 
for generating a compensated signal strength 
measurement based on the signal strength com- 
pensating factor comprises: 

means (24) for obtaining a previously deter- 
mined compensation factor associated with the 
second signal strength measurement; and 
means (24) for summing the signal strength 
compensating factor, the 
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-previously determined compensation fac- 
tor associated with tine second signal 
strength measurement and the first signal 
strength measurement to provide the com- 
pensated signal strength measurement. 

19. A system according to Claim 18 wherein the re- 
ceived signal is a radio communications signal from 
a communication network and further comprising: 

means (24) for averaging the compensated sig- 
nal strength measurement with an earlier com- 
pensated signal strength measurement to pro- 
vide an averaged signal strength measure- 
ment; and 

means (1 2) for transmitting the averaged signal 
strength measurement to the network for use 
in mobile assisted handover. 

20. A system according to Claim 1 8 further comprising: 

memory means for storing a previously deter- 
mined compensation factor associated with the 
second signal strength measurement; and 
means (24) for adjusting the previously deter- 
mined compensation factor associated with the 
second signal strength measurement based on 
the signal strength compensating factor and for 
storing the adjusted previously determined 
compensation factor associated with the sec- 
ond signal strength measurement in the mem- 
ory means. 

Patentanspruche 

1. Verfahren zum Messen der Starke eines empfan- 
genen Signals einschlieBlich des Schrittes des Er- 

haltens eines ersten Signalstarkemesswerts des 
empfangenen Signals von einem Empfanger und 
des Erhaltens eines zweiten Signalstarkemess- 
werts des empfangenen Signals von dem Empfan- 
ger, wobei 

der Empfanger (10) auf einen ersten Verstar- 
kungspegel eingestellt istzum Erhalten des er- 
sten Signalstarkemesswerts und auf einen 
zweiten Verstarkungspegel eingestellt ist zum 
Erhalten des zweiten Signalstarkemesswerts 
gekennzeich net dutch das weitere Umfassen 
der Schritte: 

Bestimmen einer erwarteten Differenz zwi- 
schen dem ersten Signalstarkemesswert 
und dem zweiten Signalstarkemesswert 
basierend auf dem ersten Verstarkungspe- 
gel und dem zweiten Verstarkungspegel; 



Generieren der tatsachlichen Differenz 
zwischen dem ersten Signalstarkemess- 
wert und dem zweiten Signalstarkemess- 
wert; 

5 

Vergleichen der tatsachlichen Differenz mit 
der erwarteten Differenz zum Bereitstellen 
eines Signalstarkekompensationsfaktors; 
und 

10 

Generieren eines kompensierten Signal- 
starkemesswerts des empfangenen Si- 
gnals basierend auf dem Signalstarkekom- 
pensationsfaktor. 

15 

2. Verfahren nach Anspruch 1 , wobei der kompensier- 
te Signalstarkemesswert kompensiert ist bezuglich 
nichtlinearer Charakteristika des Empfangers. 

20 3. Verfahren nach Anspruch 2, wobei der zweite Ver- 
starkungspegel geringer ist als der erste Verstar- 
kungspegel. 

4. Verfahren nach Anspruch 2, wobei der erste und 
25 zweite Signalstarkemesswert logarithmisch erhal- 

tene Signalstarkenangaben sind. 

5. Verfahren nach Anspruch 2, auBerdem vor dem 
Schritt des Erhaltens eines ersten Signalstarke- 

30 messwerts den Schritt umfassend: 

Bestimmen einer enwarteten Starke eines 
nachsten Signalstarkemesswerts des empfan- 
genen Signals; 

35 

wobei der Schritt des Erhaltens eines zweiten Si- 
gnalstarkemesswerts des empfangenen Signals 
nicht ausgefuhrtwird und der kompensierte Signal- 
starkemesswert der erste Signalstarkemesswert 
40 ist, wenn der erwartete Signalstarkemesswert ge- 
ringer ist als ein vorbestimmtes Kriterium. 

6. Verfahren nach Anspruch 1 , wobei der Schritt des 
Generierens des kompensierten Signalstarke- 

45 messwerts des Empfangssignals basierend auf 
dem Signalstarkekompensationsfaktor den Schritt 
des Summierens des Signalstarkekompensations- 
faktors und des ersten Signalstarkemesswerts um- 
fasst zum Breitstellen ces kompensierten Signal- 
so starkemesswerts. 

7. Verfahren nach Anspruch 6, wobei das empfange- 
ne Signal ein Funkkommunikationssignal von ei- 
nem Kommunikationsnetz ist und auBerdem den 

55 dem Summierungsschritt folgenden Schriet um- 
fasst: 

Ubertragen des kompensierten Signalstarke- 
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messwerts zu dem Netz zur Verwendung bei 
mobilendgerate-untersttitzter Gesprachsum- 
schaltung 

8. Verfahren nach Anspruch 1, wobei der Schritt des 5 
Generierens des kompensierten Signalstarke- 
messwerts des empfangenen Signals basierend 
auf dem Signalstarkekompensationsfaktor die 
Scliritte umfasst: 

10 

Eriialten eines zuvor bestimmten Kompensati- 
onsfaktors. der den zweiten Signalstarkemess- 
wert zugeordnet ist; und 



9. 



tung. 

10. Verfahren nacli Anspruch 8, auBerdem auf den 
Summationsschritt folgend die Schritte umfassend: 

Erhalten eines zuvor bestimmten Kompensati- 
onsfaktors, der dem zweiten Signalstarke- 
messwert zugeordnet ist; und 



1 1 . System zum Messen einer Starke eines empfange- 
nen Signals einschlieBlich eines Empfangers, der 
imstande ist, bei einem ersten Verstarkungsfaktor 55 
und einem zweiten Verstarkungsfaktor betrieben zu 
werden, wobei das System auBerdem einschlieBt: 



eine elektrisch mit dem Empfanger (10) ver- 
bundene Empfangssignalanzeigegenerier- 
schaltung (34), die eine Signalstarkeanzeige 
bereitstellt, die einer Starke eines von dem 
Empfanger (10) empfangenen Signals ent- 
spricht; und 

eine Generierschaltung (24) eines kompensier- 
ten Signalstarkemesswertes, die einen kom- 
pensierten Signalstarkemesswert des empfan- 
genen Signals basierend auf einem ersten Si- 
gnalstarkemesswert bei einer ersten Verstar- 
kung und einen zweiten Signalstarkemesswert 
bei einer zweiten Verstarkung generiert, 

dadurch gekennzeichnet, dass 

die Generierschaltung eines kompensierten Si- 
gnalstarkemesswertes umfasst: 

eine Vorrichtung (24). zum Bestimmen einer er- 
warteten Differenz zwischen einem ersten Si- 
gnalstarkemesswert bei einer ersten Verstar- 
kung und einem zweiten Signalstarkemesswert 
bei einer zweien Verstarkung; 

eine Vorrichtung (24) zum Generieren einer tat- 
sachlichen Differenz zwischen dem ersten Si- 
gnalstarkemesswert und dem zweiten Signal- 
starkemesswert; 

eine Verrichtung (24) zum Vergleichen der tat- 
sachlichen Differenz mit der enwarteten Diffe- 
renz zum Bereitstellen eines Signalstarkekom- 
pensationsfaktors, und 

eine Vorrichtung (24) zum Generieren des 
kompensierten Signalstarkemesswertes des 
empfangenen Signals basierend auf dem Si- 
g nalstarkekompensationsfaktor. 

12. System nach Anspruch 11, auBerdem umfassend: 

eine Vorrichtung (24) zum Veranlassen des 
Empfangers (1 0), bei einem von den ersten und 
zweiten Verstarkungsfaktoren betrieben zu 
werden. 

13. System nach Anspruch 11, wobei die Generier- 
schaltung (24) des kompensierten Signalstarke- 
messwertes bezuglich nicht linearer Charakteristi- 
ka des Verstarker kompensiert. 

14. System nach Anspruch 13, wobei die Signalstar- 
keanzeige eine logarithmische Anzeige einer emp- 
fangenen Signalstarke ist. 

15. System nach Anspruch 13, auBerdem eine Vorrich- 



Summieren des Signalstarkekompensations- 15 
faktors, des vorbestimmten Kompensations- 
faktors, der dem zweiten Signalstarkemess- 
wert zugeordnet ist, und des ersten Signalstar- 
kemesswertes zum Erhalten des kompensier- 
ten Signalstarkemesswertes. 20 

Verfahren nach Anspruch 8, wobei das empfangen 
Signal ein Funkkommunikationssignal von einem 
Kommunikationsnetz ist, auBerdem die folgenden 
Schritte umfassend, folgend auf den Summations- 25 
schritt: 

Mittein des kompensierten Signalstarkemess- 
wertes mit einem fruheren kompensierten Si- 
gnalstarkemesswert zum Erhalten eines gemit- 30 
telten Signalstarkemesswertes; und 

Ubertragen des gemittelten Signalstarkemess- 
wertes zu dem Netz zur Venwendung in mobi- 
lendgerate-unterstutzter Gesprachsumschal- 35 



Anpassen des zuvor bestimmten Kompensati- ^5 
onsfaktors, der dem zweiten Signalstarke- 
messwert zugeordnet ist basierend auf dem Si- 
gnalstarkekompensationsfaktor zum Bereit- 
stellen eines aktualisierten Kompensationsfak- 
tors, der dem zweiten Signalstarkemesswert 50 
zugeordnet ist. 
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tung umfassend zum Bestimmen einer erwarteten 
Signalstarke eines nachsten Signalstarkemesswert 
des empfangenen Signals. 

16. System nach Anspruch 11, wobei die Vorrichtung 
zum Generieren eines kompensierten Signalstar- 
ke messwertes basierend auf dem Signalstarke- 
kompensationsfaktor sine Vorrichtung umfasst zum 
Summieren des Signalstarkekompensationsfaktors 
und dem ersten Signalstarkemesswerts zum Be- 
reitstellen des kompensierten Signalstarkemess- 
wertes. 



zuvor bestimmten Kompensationsfaktors, der 
dem zweiten Signalstarkemesswert zugeord- 
net ist; und 

5 eine Vorrichtung (24) zum Anpassen des zuvor 

bestimmten Kompensationsfaktors, der dem 
zweiten Signalstarkemesswert zugeordnet ist 
basierend auf dem Signalstarkekompensati- 
onsfaktor und zum Speichern des eingestellten 

10 zuvor bestimmten Kompensationsfaktors, der 

dem zweiten Signalstarkemesswert zugeord- 
net ist in der Speichervorrichtung. 



17. System nach Anspruch 11 , wobei das empfangene 
Signal ein Funkkommunikationssignal von einem 
Kommunikationsnetz ist und auBerdem umfasst: 

eine Vorrichtung (12) zum Senden des Signal- 
starke messwertes zu dem Netz zur Verwen- 
dung in einer mobilendgerate-unterstutzten 
Gesprachsumschaltung. 



15 Revendications 

1. Precede pour mesurer le niveau d'un signal regu 
comprenant les etapes consistant a obtenir d'un re- 
cepteur une premiere mesure de niveau du signal 
20 regu et a obtenir du recepteur une seconde mesure 
du niveau du signal regu, dans lequel 



18. System nach Anspruch 11, wobei die Vorrichtung 
zum Generieren des kompensierten Signalstarke- 
messwertes basierend auf dem Signalstarkekom- 
pensationsfaktor umfasst: 

eine Vorrichtung (24) zum Erhalten eines zuvor 
bestimmten Kompensationsfaktors, der dem 
zweiten Signalstarkemesswert zugeordnet ist; 
und 

eine Vorrichtung zum Summieren des Signal- 
starkekompensationsfaktors, des zuvor be- 
stimmten Kompensationsfaktors, der dem 
zweiten Signalstarkemesswert zugeordnet ist 
und des ersten Signalstarkemesswertes zum 
Bereitstellen des kompensierten Signalstarke- 
messwertes. 

19. System nach Anspruch 18, wobei das empfangene 
Signal ein Funkkommunikacionssignal von einem 
Kommunikationsnetz ist, und auBerdem umfas- 
send: 

eine Vorrichtung (24) zum Mittein des kompen- 
sierten Signalstarkemesswertes mit einem fru- 
her kompensierten Signalstarkemesswert zum 
Bereitstellen eines gemittelten Signalstarke- 
messwertes; und 

eine Vorrichtung (12) zum Senden des gemit- 
telten Signalstarkemesswertes zu dem Netz 
zur Verwendung in einer mobilendgerate-un- 
terstutzten Gesprachsumschaltung. 

20. System nach Anspruch 18, auBerdem umfassend: 

eine Speichervorrichtung zum Speichern eines 



le recepteur (1 0) est regie a un premier niveau 
de gain pour obtenir la premiere mesure de ni- 
25 veau du signal et il est regie a un second niveau 

de gain pour obtenir la seconde mesure de ni- 
veau du signal, caracterise en ce qu'il com- 
prend en outre les etapes dans lesquelles : 

30 on determine une difference prevue entre 

la premiere mesure de niveau du signal et 
la seconde mesure de niveau du signal sur 
la base du premier niveau de gain et du se- 
cond niveau de gain ; 

35 on genere la difference reelle entre la pre- 

miere mesure de niveau du signal et la se- 
conde mesure de niveau du signal ; 
on compare la difference reelle a la diffe- 
rence prevue pour produire un facteur de 

40 compensation de niveau du signal ; et 

on genere une mesure du niveau compen- 
se du signal regu sur la base du facteur de 
compensation du niveau du signal. 

45 2. Precede selon la revendication 1 , dans lequel des 
caracteristiques non lineaires du recepteur sent 
compensees dans la mesure du niveau compense 

du signal. 

50 3. Precede selon la revendication 2, dans lequel le se- 
cond niveau de gain est inferieur au premier niveau 
de gain. 

4. Precede selon la revendication 2, dans lequel les 
55 premiere et seconde mesures de niveau du signal 
sent des indications logarithmiques du niveau du si- 
gnal regu. 
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5. Procede selon la revendication 2, comprenant en 
outre I'etape precedant I'etape d'obtention d'une 
premiere mesure de niveau du signal dans 
laquelle : 

5 

on determine un niveau prevu d'une mesure de 
niveau du signal suivant du signal regu ; et 
dans lequel ladite etape d'obtention d'une se- 
conde mesure de niveau du signal regu n'est 
pas executes et la mesure du niveau compen- io 
se du signal est la premiere mesure du niveau 
du signal si le niveau du signal prevu est infe- 
rieur a un critere predetermine. 

6. Procede selon la revendication 1 , dans lequel I'eta- 15 
pe de generation de la mesure du niveau compense 

du signal regu sur la base du facteur de compensa- 
tion du niveau du signal comprend I'etape de som- 
mation du facteur de compensation du niveau du 
signal et de la premiere mesure du niveau du signal 20 
pour produire la mesure du niveau compense du 
signal. 

7. Procede selon la revendication 6, dans lequel le si- 
gnal regu est un signal de radiocommunications 25 
provenant d'un reseau de communications et com- 
prenant en outre I'etape, suivant I'etape de somma- 
tion, dans laquelle : 

on transmet la mesure du niveau compense du 30 
signal au reseau pour I'utiliser dans un transfert 
assiste du service mobile. 

8. Procede selon la revendication 1 , dans lequel I'eta- 
pe de generation de la mesure du niveau compense 35 
du signal regu sur la base du facteur de compensa- 
tion du niveau du signal comprend les etapes dans 
lesquelles : 

on obtient un facteur de compensation deter- 40 
mine precedemment, associe a laseconde me- 
sure du niveau du signal ; et 
on effectue la sommation du facteur de com- 
pensation du niveau du signal, du facteur de 
compensation determine precedemment et as- 45 
socle a la seconde mesure du niveau du signal 
et de la premiere mesure du niveau du signal 
pour produire la mesure du niveau compense 
du signal. 

50 

9. Procede selon la revendication 8, dans lequel le si- 
gnal regu est un signal de radiocommunications 
provenant d'un reseau de communications compre- 
nant en outre les etapes, suivant I'etape de somma- 
tion, consistant : 55 

a etablir une moyenne de la mesure du niveau 
compense du signal avec une mesure du ni- 



veau compense precedente du signal pour pro- 
duire une mesure moyenne du niveau du 
signal ; et 

on transmet la mesure moyenne du niveau du 

signal au reseau pour une utilisation dans un 
transfert assiste du service mobile. 

10. Procede selon la revendication 8, comprenant en 
outre les etapes suivant ladite etape de sommation, 
dans lesquelles : 

on obtient un facteur de compensation deter- 
mine precedemment, associe a laseconde me- 
sure du niveau du signal ; et 
on ajuste lefacteurde compensation determine 
precedemment, associe a la seconde mesure 
du niveau du signal, sur la base du facteur de 
compensation du niveau du signal pour produi- 
re un facteur de compensation mis a jour asso- 
cie a la seconde mesure du niveau du signal. 

11. Systeme pour mesurer le niveau d'un signal regu 
comprenant un recepteur pouvant fonctionner a un 
premier gain et a un second gain, dans lequel le 
systeme comprend en outre : 

un circuit (34) de generation d'indication du ni- 
veau d'un signal regu connecte electriquement 
au recepteur (10) qui produit une indication du 
niveau du signal correspondant a un niveau 
d'un signal regu par le recepteur (10) ; et 
un circuit (24) de generation de mesure du ni- 
veau compense du signal qui genere une me- 
sure du niveau compense du signal regu sur la 
base d'une premiere mesure du niveau du si- 
gnal au premier gain et d'une seconde mesure 
du niveau du signal au second gain, caracteri- 
se en ce que le circuit de generation d'une me- 
sure du niveau compense du signal comporte : 

un moyen (24) destine a determiner une 
difference prevue entre une premiere me- 
sure du niveau du signal au premier gain 
et une seconde mesure du niveau du si- 
gnal au second gain ; 
un moyen (24) destine a generer une diffe- 
rence reelle entre la premiere mesure du 
niveau du signal et la seconde mesure du 
niveau du signal ; 

un moyen (24) destine a comparer la diffe- 
rence reelle a la difference prevue pour 
produire un facteurde compensation du ni- 
veau du signal ; et 

un moyen (24) destine a generer la mesure 
du niveau compense du signal regu sur la 
base du facteur de compensation du ni- 
veau du signal. 
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12. Systeme selon la revendication 11, comportant en 
outre : 

un moyen (24) destine a f aire fonctionner le re- 
cepteur (10) a I'un du premier gain ou du se- 
cond gain. 

13. Systeme selon la revendication 11, dans lequel le 
circuit (24) de generation de mesure du niveau 
compense du signal compense des caracteristi- 
ques non lineaires du recepteur. 

14. Systeme selon la revendication 13, dans lequel I'in- 
dication du niveau du signal est une indication lo- 
garithmique du niveau du signal regu. 

15. Systeme selon la revendication 13, comportant en 
outre un moyen destine a determiner un niveau de 
signal prevu d'une mesure suivante de niveau du 
signal regu. 

16. Systeme selon la revendication 11, dans lequel le 
moyen destine a generer une mesure du niveau 
compense du signal sur la base du facteur de com- 
pensateur du niveau du signal comprend un moyen 
destine a effectuer la sommation du facteur de com- 
pensation du niveau du signal et de la premiere me- 
sure du niveau du signal pour produire la mesure 
du niveau compense du signal. 

17. Systeme selon la revendication 11, dans lequel le 
signal regu est un signal de radiocommunications 
provenant d'un reseau de communications et com- 
portant en outre : 

un moyen (1 2) destine a transmettre la mesure 
du niveau compense du signal au reseau pour 
une utilisation dans un transfer! assiste dans le 
service mobile. 

18. Systeme selon la revendication 11, dans lequel le 
moyen destine a generer une mesure du niveau 
compense du signal sur la base du facteur de com- 
pensation du niveau du signal comporte : 

un moyen (24) destine a obtenir un facteur de 

compensation determine precedemment, as- 
socie a la seconde mesure du niveau du 
signal ; et 

un moyen (24) destine a effectuer la sommation 
du facteur de compensation du niveau du si- 
gnal, du facteur de compensation determine 
precedemment et associe a la seconde mesure 
du niveau du signal et de la premiere mesure 
du niveau du signal pour produire la mesure du 
niveau compense du signal. 



10 



signal regu est un signal de radiocommunications 
provenant d'un reseau de communications et com- 
portant en outre : 

un moyen (24) destine a etablir la moyenne de 
la mesure du niveau compense du signal avec 
une mesure precedente du niveau compense 
du signal pour produire une mesure moyenne 
du niveau du signal ; et 

un moyen (12) destine a transmettre la mesure 
moyenne du niveau du signal au reseau pour 
une utilisation dans un transfert assiste dans le 
service mobile. 



15 20. Systeme selon la revendication 1 8, comportant en 
outre : 



un moyen a memoire destine a stocker un fac- 
teur de compensation determine precedem- 
ment associe a la seconde mesure du niveau 
du signal ; et 

un moyen (24) destine a ajuster le facteur de 
compensation determine precedemment et as- 
socie a la seconde mesure du niveau du signal 
sur la base du facteur de compensation du ni- 
veau du signal et a stocker le facteur de com- 
pensation ajuste, determine precedemment, 
associe a la seconde mesure du niveau du si- 
gnal dans le moyen a memoire. 
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19. Systeme selon la revendication 18, dans lequel le 
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FIG. 3 
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